Electrical stimulation of the midbrain central gray is known to elicit a defensive or offensive response in cats and monkeys2, 3, 4, 11, 12) .In these experiments,there is some disagreement as to the subjective experience of the response and the exact sites from which the responses are elicited4,11) .
Ross et al. 10 )used conditioning methods in order to analyze the property of the response from the central gray.They reported the positive results . As for motivational aspects of the response on learning ,OLDS and OLDS9) have studied both the positive and negative effects of 96 points in the rat brain,using the self-stimulation method.They have stimulated the midbrain central gray in one point and found the point to yield negative reinforcement . COOPER and TAYLOR1)also noted the same result in an electrode in the dorsal central gray.Recently,one of the present authors7)stimulated 366 points mainly in the periaqueductal areas of the midbrain and posterior diencephalon in cats,to determine whether they have a motivational effect on the switchoff behavior,an escape learning,and obtained 3 effective points in the midbrain central gray.
The purpose of this paper was to investigate further the midbrain central gray concerning the switch-off behavior. Electrodes were constructed from stainless steel wire,0.12mm in diameter,insulated by insertion into a fine glass capillary,with only the cut cross section of the tips bared.
METHODS

The
Brain stimulation was provided by an ordinary 60cps current at 0.5-1.0 volt adjusted to elicit a clear-cut response.A wire which passed through the frontal sinus was used as an indifferent electrode for unipolar stimulation.
Switch-off behavior.This test has been described in detail elsewhere5'6.The animal was placed in the switch-off box which had two small windows in a wall.In front of one window was a plate,pushing of which broke the stimulating circuit and discontinued the stimulation.There was no plate at the other window.The animals were trained to push the plate to turn off the brain stimulation.Training continued until the cats pushed the plate with a short and stable response time,without coming to the other window.When an animal could reach this criterion,the stimulating site was regarded as a positive point for the switch-off behavior.
At the end of the experiments,the animals were sacrificed,their brains were perfused with 10% formalin and the sites of the electrode tips were histologically examined in serial sections cut in a coronal plane.
RESULTS
Switch-off behavior.Five hundreds and fourteen points in and around the midbrain central gray were stimulated for response on the observation stage and 412 of these were observed to induce inadequate responses to the switchoff behavior,such as motor responses,locomotion toward the stimulated side, circling and screeching.
Stimulating of the remaining 102 points in the central gray elicited a forward locomotion or locomotion somewhat toward the stimulated side.
Of Histological examination revealed that the electrode tips were in the central part of the central gray at the A-1 and 0 coronal planes(cross in FIG.1) Vocalization.Four kinds of vocalization were produced by electrical stimulation of the central area of the central gray (FIG.6) Histological work also showed that the sites of screeching are concentrated in a certain area away from the"switch-off"region.Our conclusion is that the area of screeching and the"switch-off"region in the cen- The aim of this investigation has been to study whether electrical stimulation of the midbrain central gray could produce negative reinforcement.
Sixty seven adult cats were tested.The test learning was the switch-off behavior,an escape learning. The positive points for the test were found in an area located laterally to the Sylvian aqueduct to the middle and caudal portion and an area extending ventro-laterally from the above described area in the caudal portion of the midbrain central gray.
These areas were situated very close to an area which elicited painsuggestive screeching in the central gray.We did not use these screechingyielding sites for the test and assumed that the negative reinforcement obtained in the present study was not due to pain but to fear in the sense of a sub jective experience.Transfer experiments of the switch-off behavior proved that central gray stimulation could induce the same motivational effect as hypothalamic stimulation did. A well-directed attack response was induced by stimulation in the central region of the middle portion of the central gray,but an attack response was rarely obtained in comparison with a flight response.
